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(54) SEMICONDUCTOR IDENTIFICATION CIRCUrT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semic 
semiconductor identification circuit for discr 
discriminating individual semiconductor integ 
integrated circuit device or a semic 
semiconductor chip with a simple const 
constitution under a high reliability. 
SOLUTION: The semiconductor ident 
identification circuit comprises a first gate circu 
circuit and a second gate circuit, which are f 
are formed under the same manufacturing proce 
process with the same configuration mutua 
mutually. The semiconductor identification circu 
circuit is also provided with a plurality of unit 
unit identification circuits, in which the first 

first input of the first gate circuit is connected to the first output of the same, 
same, then, the input and the output of the first gate circuit, which are conne 
connected commonly, are connected to the first input of the second gate 
gate circuit while a proper identification information, determined by a diffe 
difference of the logical threshold values between the first gate circuit and t 
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and the second gate circuit under an operating condition by supplying an op 
an operation circuit signal to the second input of the first and second gate 
gate circuits based on the output signal of the second gate circuit, is forme 
formed in the second input of the first and second gate circuits. 
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LT> 6-196435 -J^SL #W ¥ 10-0 
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7-335509 7-0 5 0 2 3 
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*3§PJ!©J; 5 t-^'J©MitXS©iiSp^^j5Sr^i L 

[0 0 0 3] 

g(Jffi#^S<5v^-ca*©Mtf<#*JfflfT^/5^titft 
5 0 ^ft*ftnaB§&KK:« ^©HBH@© J: 5 ft i"« 

^©SW©^'J1t#©fiJffl©7cT\ *|SW#^BJe> 

*»kiLfc*-tfttHi-<5 .t 5 ftif u\ tt&2r&*9i&tf 

[0004] ^fl^milttS&Vo^ttfflftlVfo J: 5 ft 
&»T?*Jte#!B± Lfc <£ 5 fti§3\ ^©¥##:»«IhI 
lMB«*>fe B#©»9Jttf««:#« t i«T?# 5 ft ii\ 
^©^-a-^tfct-LfcSHWii^Sr^tc-rSo 

©ftMffftfcS^VT, ^©SitH#«, Kit^^ K 
i&nyK KfHUMSL «*©fflf*«rffifi-C# 

[0 0 0 5] ^ftaOT*i»fc*J*1-5'<5'*-5 ? 
t#^ti5^ v ? TOJife-^ u—tfMfiifefc i -5 J; 5 ft^ 

-^y^m, -a©»ts^t^ft$^#5„ ^©«© 

■v-^^^ti, ¥^*a@^gg©Mp R pM^^^i 
ftoTV^^ *<D9t&M%t&\^ Bfc£©»it 
^F»©3-K«*i5^ti5rtt*5o L^Lft^ 

tBft1f#*©^ft§^JSCT, X*Mp p n i LT#*icM 

IUggg*©-fi-' (B© <£ 5 ft ^*T?©H#©*«PJflWR 

[0 0 0 6] iNf#«aiUKS*Sr«fi!c-rs i l £ *ft:^s' 
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f^gt^ ^©yp ^7 a prtiftn^(c:@w©»rf 

ftb. *ffcft«S6^B*^©!iatfl;H:*v\ ^©#^-1? 
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•^M^i&gtc&So 

[0 0 0 8] LfciSot, rroiSK©— owbwwu Iff 10 

S 0 ;:<£>3£Kwft!iro@iftf4, ifSWfiigttwk £(-<@*cd 
fciMffW»Jiail«rllffr*'S - f-fcSo ^nmmom 

[0 0 0 9] 

±mm i w^-- Muslim i ©a* t tts^ <t srgggs 
i 2 ©y- h hjs&^s? 2 rox* trt, nf^Mtiffl' 

2^— MllKoaiabtvHii[(0||^J;oT**5H^r<f 

«sijttF$ii«:±E3S 2 ©y- b [Hig&(Dffi*m-§-f-s-^v^-c 

»j*+5JWMWJEIKo«»«t«*.a. 30 

[0 0 10] 

Jf^e>ftS„ y-MUKGiH:, -jjtoTJitmJjbifi 

is-g-^ftSo zw-hmv&GKD&mfcztitz^mt) 

g&G 2©a*w:y- hmuG 3 ©-^©A^t-g^ft 
So ^— MHHSG3oa^jf±y— hgi»G4o— 
Mz-mmtsftZo ^tt, rtv?>(oy-MHi8SGi~G 40 

So 

[ 0 0 1 1 ] 0 2 kite, H 1 ro^frSKgiJEKro-ISEifi 
«oA*W?iDiKHi^**i.Tv^5. y- MbH&g i tt\ 

mwmi' £ ftfc Nft^MO SFETQl 3, 
^J^ISt- £ ftfc Pf t ^MO SFETQ2 tQ4^ 
&>#J}!c£ftS„ -hfEMO SFETQl i Q 3 <D^f— bti> 
&M\zm%z£hT%l<D\Jjb£inZ>o iffiMOSFE 
TQ2 tQ4©y-biS*a^g|«E$nT|g2roA*i: 
£ftS„ ±ffiMOS FETQ 3C0y-^(i[Elf&coKiilt 50 
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tVSS^Sft, ±EMOSFETQl®KWy 
i4, P^^/H\40SFETQ2iQ4<7?Kl/-l'>idg 
^$ftS» Pft^MOSFETQ2tQ4©y-X 

~G4 fe±BlRl**|HjKlcJ: VM&ZlnZa 
[0012] ±|E^- MhIB&G 1 ~G 4 14, *3*fl3M* 

S„ m^y-hSSS^SVM'lIICiKFttil-SSff^o 
v^T, «TtWfitISt5„ y-Me!KGl~G4 
fc*5V>-C, ^©WttTfcSltSL^Mittt, UW&WI- 

O S F E T t fcft 4 S t 3ft? $ ft T V ^ S "C fe 5 5 . 
%<DWL&-cti 1 ? j r*A'mwk?-**ji<&Lk <DitW/L 
itm Ct'fc S XiSH/i SMO S F E T \C £. o T t 

iCttt©CMOSy- FW^t^StW^ 

#So La»bftase>, iN»fWMHa«a6«©tte/<9y 

*t LT I4^ft otchOttt So 
[0013] *»A>5«S!c©y- MUS&G 1 

~G4cD^HVeftl4 s ffilca, ^ft^ft^#J^1-S* 
^(DSS, t^tPft^iMOSFETOffiS, 
S.t>*N f - ^ * /HM O S F E T ©1iH;5S£V > {C PO Cfif 

^ racf-wxsrfto-csriisjia. »5*-<?t>fc<* 

ft&Kmt, PD^{4I^C^n-fe^©7cT*-«M3£$ 
ftS if 5 ^^*|IIBS«©^fcftoTR£<*ft 
So ^fttCtoT^W-y-MHi^G 1~G4(4, 

^[cj:S^#«r^^SttSJ;5(c$ftS„ 
[0 0 14] iai©4:5^lo(DA*i:f±J^^M^$-li: 

bftfc^- bm&G i ©ffi^^BE{4, MLtvHms 

Sr^foTV^fif, 2o©y-HElKGltG2©ill 

0 ^»¥*#:*^l-t5V^Ti4, «A»*Wtt©av^# 
^-TSfcfe. y-MU^Gl fcG2O«fflU!rvHI0lff 
('M^CS„ 

[0 0 15] ff— MhISSG 1 iG2C|^aL#V^|t(7)/^ 
7 7*©IHi: LT(4, MOS hyy^?ttt©^7 
y**!SEW-e*»54:J6jtTJ:v^ ^L-C, MOSF7 
yi>*-?¥ffe<D-><yy3c<DJWMb LT(4, MOS h7>- 

^^t^cD^^^^tfsrt^-ctSo rftbco 
9 y * tt-r ^ n WSrtU^ t5^oWi t-#tt S r. i ^ 
t?#So -^^oWftaJ^-i: b-C{4, PI— M#?©«Sc 

[0 0 1 6] *li^B^(Cjo^T{4, ±i:LT5^n^i^ 
fcttlCEi * ft fcafflHfctfrt S /< 7 y =^ ^ffi v ^ So 
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fc^o -$-t£t>h, H i wy- mhissg i tG 2»iiL 
St-SbS rff f if oft ottw/itttro/^ 

[0 0 17] CMOSy-MaKSrfflV^*&-tH:, ft 
SL#Wit(-£C5^7y^Ny^/uMMOS h7 10 
•y y 7 7 <DWo'< 7 7 ^ P y -t ^;i/lMO S h 7 y v 5 
7 7 (0^o/< 7 v*cftM z.titzi><Dk JMStf- Z. t X 
£\ ^7y*tKH#JE< fc9^J#*&v^tt9Jffftt0 

[0 0 1 81 01 IC^LfcHJI^jT*{±, 2oK»y— Ml] 

y- MUSgG 1 coMH^tLfcAa^y- KW«J± 

3, G4MJ; 9 WILT CMOS K/K0 2llf^# 20 
5<>tf>T?3i>*„ Lfc^oT, iWlctty- MUSSG 3 i 
G4(J« y— M38&G 1 b G 2<D<fc 5 KlPy^A'SiM 
OSFETCOtlS, WNf t^^lMO S F E TWfB 

[0 0 19] ¥fci»JflWR£#*£W#BW4e>» ±12 
y— MUE&G 1 4V^LG4?:CMOS^y/WlHlK(C 
ttitsri^fts, La»Lfc#?> % CMOS^V 

nmmmAmtix u*v\ mmmnxz*<D!&WL<D 1 o 

fc-t5CMOSia»ttt»4L<ft<V\ CK&mtfllt? 
tt, y- MU^Wffi^wA^Jt'll^Jfflift-f-G^^i- 
5 d t =fc 5 , ±3B«SiJflfaSr#5 fc #tf>^fc»fft|iO» 
ff-f-Gfc/M' w</u-i ±|E#y- MU&G 1 ~G 
4 &-7jWA7J(C#fc^$tL7cm^-^«o7i»jf^ o^tj 

WRUffiufciiw:, ±fe»f^fflWf-^^D'7i/-</p^ 40 

U ^•fmay-MHSSGl~G4Wtti7j|f^^/^l/-< 

[0020] 13 (ctt s ±KiM!t{W«BiJ|iWS©»f^©- 

fGtP^^'&M ^yUcfEft*** ±IE 
#y- h@E§G 1 ~G 4 #£ftftK:Iilfft*tt 1 4 0 s y 
— MH&G 1 — KN 1 i5^«iiit|v>I)c» 
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MS L # v MEis , y- Hhjk g 2 oils u t v vfif ic J: 5 

t>ftNc*#i^©-e, y- h®&G 2x<vmmmm'£ 

oT / — KN 2 ©SMfc&s_LfB / — KN 1 icM LT/h $ v> 
®B-£ft3„ Z.<DJ— KN2©«Eli, y— MH8§G 
3 J: tj Jfipg $ 7 - KN 3 (D J; 5 tc/N-f i/-</KC7c 

tit/- KN4©J:5fc0R08tt«tevsSlc5liar*- 
[0021] rosafc«-er±, ms»asfltjhtt«i-ftt>*, 

^MOSFETQ3, Q7, Ql 1, Ql 5 ^^7^ 
MtteV, huIH© CMOS ^ISISSrfflV ^fc^- 

ttVK (NAND) @j&£fflV^J£tt, CMOSFS 
1LS I «^5p*f 7?feSfcfe, jiffl-t-5M D °n^PS^L 

ft3fc*y nisSKH-^^t-^sfco-efeSo 

[0 0 2 2] H 3 ©*»«-C?l4, «rfHM#P«#Gi8S. E 
JII©Nft^MOSFETOQ3 > Q7, Ql 1, Q 
1 5(Dy— Mcgaffi&ih/tVSi&S, Nff^MOSF 
ETQ1, Q5, Q9, Q 1 3 KMffi. ZtiX. /-KN 
1, N2, N3IJNf-t^MOSFET©Q3, Q 

7, Qll, Q 1 5<Dy—h\cmm^tixh^\ 

[0 0 2 3] YyV'S^Z U-^I^lHl^lE^iCioV^TfiS 
4W(i s i* ONANDif >F©MO S F ET©®f g 

*Mfc«-e*>3. ±»©«t ih^ffi7?tt#y- hhikg 1 ~ 

G4Wffl^Ji-^t5*j/— KN 1 , N2, N3©tfiiSg 

id w mw.mi± 1 4 5 fc * , ^^bfi-^-^iSTn^py 

t^MOSFETONBT I [C i 6#ft»^Sj?r|»JLh 
[0 0 2 4] MOS hT^vX:?!!, ^»L§V^j|®BE 

o-c^sfaicaEfti-ar. tas^rs. #cnbt i (N ega 

tiveBias Temperature Instability) bffitStl ■b^M. 
fi, Pft^/UMO S F ET-eS^C^tl-S^T? 
r©KP«tb-C, @W^©B#|?gi-*5V^PMO 

s y- h (c^i jp $ ti 6 wee & fiv ^«±{ci- 5 jj&fr «t 

^07 l/-?;H: Lt P f t^/l'lMO S F E T©^- F 
[C-f 5 trot'fcSo rtUci^K Pft^HMOSF 

Em, y-h, Kw>xt>*y-xiss if-** 
a>) <D±x&mMmm\czfL\,^mi<Lkf£V, ±ieMo 

S F E T (DffimittZ i 5^3 L # V ^CDfgft^fef,^] 
[0 0 2 5] @4ld(4 % Z.<DWmz.fcZ>^~y MRglJ# 

^«4ig»©-iiK«oiEiiiH^***frv^5 0 r»n 
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~G3©l#t»\ tB^/S-TN4 4/^4 tfy h<75|t 

[oo26] i if y y (Dmm^-m^mm, >? ^ 

SfcSiJS-^IS^lHlteU C 0 ~U C 3 (D^rti^tttt, MfBE 
EgUCOtdfc^T, 4SB©y— Ma»G0 4ft, flftflB 

f^i-S„ flfeO^{fc«WiJ#-^55*lElKUC 1 ~UC 3 it, 
±E4aS©y— MHI&G14~G3 4tli, ffi©0>¥ 

«iaiwj*§«*iHi«i©w*flr-9-*sfi^.e>ix5. 

fk±ao*fflW9iJ»#«4lil»u c o ©ffi^ff ■§•«, ± 

tay— M38&G0 4©m^jft#^^^-^[Hi8Si vo 
v o (DmtimmK &3tv>wsaa\tt&±m!6v c i 

©±E4g|©^ hSS&G 1 4 0>y- MWW«#fc L 
XA?J&tl6o 20 
[0 0 2 7] KT, ¥{£!&SiJ#-S§-3S£0iJ&UC 1, UC 
2&tfUC3{£fi, *iVpn4S:i©^-ME|»Gl 
4 , G 2 4&t>*G 3 4 ©ffl^ffllC-fcih^ivr @ 
E&IV1, IV 2, I V 3i)iWl\lbh, ±fE^V/<— ^ 

0KIV1 ©ttWfll #tt&&<D¥4^U#^B£l§lf&u 

C2®4g|©y-h 0S&G 2 4 ©y- MMfPft#£ L 

ta^£*u Jiia-r i v 2 coffi^fi-^-iiR 

[0 0 2 8] # 1 fcf ?/ M&§lJ#-^±[HE&U C 0 ~U C 30 

3 {at, zti%m^k-rz>K.sb<DT'^~'-?~xit>'y b v 

"y^9xm^fitzM^M^<D\^Mt^GQ, Gl, G 
2 &T>*G 3 #ttfftmKt* t br«*& $ HXto V , 
^ff-^G0~G3(i, 0 5CD# 1!&»&#41M f/MbZ 

[0 0 2 9] # 1 iKf ^^^fittf^iJWf ^"G 0 

i^^ut & 19 , m<Dm^umt ^g i ~g 3 t±n ? w< 

/I' t ft So ±|Bff^-G 0 COW l^/WCfc >3 ^fi^sij# 
^3S^@8SU C 0 asftflMKffi t ft •) , y- h G 0 1 40 
t G o 2<7)#au#v^(75A/h(cmbfdf^y- fs 

[HEgGO 3(C<J; DJWBSi'U «itfN3 1»i9l;n^ 
U^/K^^tlSo dCDfg-PrN 3 1 It, ff-^-T 1 CO/n^T u 
-<MZ£ V) y— hfc&BWT\ m&tfy\m >v<— 

L-csif^t-sy- na»G o 4XtM ^;<—tmni i v 

[0 0 3 0] ^Ot 3\ ftkCODl^JWff^G 1 ~G 3 f± 

0S&G 13, G 2 3 RT1G 3 3 0>#ffi W 
^iftD, ^ti€tL(-MiSLfc®4ag<7)y-f®^G 50 
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14, G24MG34»^-hilV^ 1 ? 

¥<B*»J##»£IhIRU c o <£>±fa{f-§-N 3 l ic*fj£L 
fd^^/<— ?|gg§i vo©(tiMf©D <>u-<Mt, i 

y<- 9 mtooymMib tftso-e, -tn b i- i o tub 

u^/uo±|Eii«4»9J*#«*lHi»u c o ottfliJflre 

[oo3i] # 2i?--r ^ ^xitmmmm^G 1 

l^/Vift!?, te0?fbfftM#flfl#G 0 , G2, G3i4o 
r> u-^C/u t ^ s o ±!EfS -i-G 1 O/N-f l^^/Kc i v) mi 

mm%r%£m&u c i Amfcvtm ttt*>. \- mss 

GiUGi 2©ffeaL#v^©A/h}-MJS:Lfdf-§-^ 

fcu$rw</H;:£;h,$ 0 coil, Wii&J#^^!H 
SSUC 0 l^joV^T'ff-^T 1 O/N-f l^^/U-i: . tilfN&JWf 
fGOCn^l/^HciS^- MS^GO 3WttS^ft^ 
N 3 1 WW U^yvt tc «t D N y— hlelS&G 0 4 Wffl^j 

{f^/^ U^Hc$^TV^S©T\ y- hlHlSgG 1 4 
h SrHV^T, ±fSN 3 2 fiDff-^-^y- MhIKG 1 
4RXf4 V/^-^IUSg I V 1 ^LTttJ^J^nS. 
[0 0 3 2] dOirt, flfe«i(l^J^Ift^-G2 % G3fi 

[U5SG 2 3Rt^G 3 3 (D&HSMt^lt^ U^bfc 
0, ^^^(C*fjSLfcH4aS»y-MH8gG2 4^ 
0 { G3 4Oy~hSrHv^, -r^^-^IUS&i^ft^ft 

^HIS&U C 1 ©±|Bfll*N 3 2 Lfc-f ^ a 

SS I V 1 COfcb^j{f-^-©n r> l/-<yu{i s <D&¥— 

X, Jti7JN4 4^?)ttN3 2 iC^Lfcn w± 

■So 

[0 0 3 3] #3 f--T ^^-C(i*)^iJWf ^G 2 ^^N-T 
U-i/Utft'?, i©i«J»ft§G0, Gl, G3(in 
? u-i/ui: ft 5„ ±|Sft#G 2 w/n-T u-^/Kc J: 9 ^fi 

msij*^4ni^u c 2 jjsftf^m t ft i? % h ®^ 

G 2 1 i G 2 2 ©»aU£lMg©:fc/N£*ra Lfdf ^ 

^40S§UC 1 (C^oV^Tff-§•T 1 CD/n-Y l/^i, ttf^ 
«HWt*G 0 % G10P7 1"<MZ i 5 y- h 0SSSG 0 
3 (DiaMm-^N 3 1 RXfG 1 3 ©tti^ff J§rN 3 2 ©/n-T 
u^M'J:^. y— hlll&G 1 4<0ffl#f3-£-flSp£ w< 
^irftt), •YV^- ^0f&l VlOtHM^W w< 
y^['$;^^TV^5»-t:\ y— h0^G 2 4#y— hfcUlV^ 
t, ±EN3 3<Oft-§-isy— h@KG2 4 XtK-f >-^— 



9 

[0034] z<Dt%. m<Dmimmi^G 3 i±_he© 

3 3 offlM ^fi/N-C u~<A- fc 4 <9 , L 
fc»4SBK>y-MlIB&G3 4roy-hSr0HV^T, -f ^ 

±fcl&te»BiJ#^3B£|II&UC2©±Effi-^N3 3 

/Hi, MUSLIM *0BW** 

[0 0 3 5] # 4 f--r ^ yU-Ctt»#lWlPflr*G 3 iW 
l^/Pi * 19 N ffiOib^J^I-fi-^G 0 ~G 2 (in ^ 
/i± ft*. ±IEfi-f§-G 3 <D^yf U^MCl V) mtLW&W 

jhs^idbu c 3 aubfftttm t ft 9 s ^'-f@ssG3i 

HI^G 3 3 let 9JtHB£tt, ^!lxtt*N3 4<75i5}cnr> 

u"«/ncsjia. ^©^ tira0¥tidftswH&&iHi 20 

SSU C 2 |C:fc^Tflr-§-T 1 <D;M \"<;Vb % »f^ffl»fll 
fGO, Gl, G2C0n^l/^H-<t*y— MhJSSG 0 
3 ©£ij7Ml-S§-N 31, G 1 3 ©£tJ7Mf-5§-N 3 2Xt^G 2 
3©fflM-§-N3 3©/n>T WWCJ:!), y— MU8&G 
2 4©ffi#m^Sni> W</U£ft?), -f @B I 

V 2 ©tfiTMf -S§-^^ ^H::$tit^3©t\ y— h 
HIKG3 4isy-bS:BV>T, ±f2N 3 4 ©fa -5§-£-f f 
/<-*ISSg I V 3 Sr^LTtti^^So 

ioo36] #5 im ?/uufetm zmmmis^G o 

~G3£fi§££-fr5£, ±Eirac»f^* t »!)#A.**L 30 

KKfiWLTJoJttf, # 5WP$f4£{i-S§-G0~G3£n 
£ w^fcHS U IMS© <£ 5 fcftfftftfcfttBK: Lt, 

[0037] ^w\^<Dmmmmnmcm^tz z. o ft 

¥3J 8:©iiU*;&s fc 5 # N © fz nb (c (4 r © OSS g fo<Di I 

So 

[0038] 05 ©#11 #1 tn 

^#1 if±, #MMK«8iafefc5. ft^-Ttt, /n>tw<^ 
1M^#1 2(4, fiM*WBKT, fll-S-TSr 

B&t-O^-^IIIi&GO 4, IV0, G14, IV1, 
G24, IV2WG34, IV3ff)»SSit5„ 
f->f PAst 1 3 (4, £T© 1 \fy h«»J#-i§-fiH&lEl(&U 50 
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C0-UC3&gttfct5 0 aWB#i~# 
4 1M * ^© <fc 5 ftilS fftm-it-^T 4 «©igttft*Sr 

0#WilCl5o ±12# 1 1~# 1 3©1M^^H* 

•So 

[0 0 3 9] ±tetf]^*JWI-^G 0 ~G 3 Sr^-tSH 

-^©«^I-I4. ±12 4 o©»flsffl*«*fcJI*jfct-5 fc 
ftldli, 2 try h©fI-£-£§y&U ^^4rx3- KLT 
±12 4 a 9 ttf^ftiJWI^-G 0 ~ G 3 Sr^fife-T 5 . ^ft^- 
G0~G3S:n>>l/-</ix}e:Lfc l 9, fe-5VM4^^ — ( y© 
fc*(r^ff^-G0~G 3 Sr^-Y u^-M'-f&tLmai, 
Mic l if y h-fo©ffl#p«#flS£*u:fc;5. h i/y' 
^^©»-a-l-(4, y^i'*Ji2)c{cv'7 h $*ixtf± 
ElS»ff©fcft©G0~G 3 !rfil£$-£5 r t ^T't 
3 C h Uv=X^©#lf y FR 0~R 3 tn ^ 

©T\ — ry©fc*{C^ff-^-G0~G3Sr/N^U'^</U 
Midi fcfy hWfflWS-f-SriiaiL-ry- 
MHKSr«fl» LT#ftf^ftS»f?#G 0 ~G 3 ^3^JW(- 

[oo4o] 0 6ic(4, -<Dmw\z&?>g>}?y hmm 

©*Jfe^J(4, MI2E4©^F!|-t?fei9, #*ffiK69J## 
B^0SSUCO~UC 3^ 4fi©f-y K^-MHB&^ 

fi!iSfJ#^-|i4@S&U C 0 ~U C 3 ©-?r^mi-*5VN 
t, |£3g:B©y-hHI8&G0 3~G3 3btiit)m*Wi 
tftbtltc-f ?mi& I V 0 ~ I V 3 bi^m^h 
*„ r©J;5l-*^ictr»«Loo1Stg(illl^X-fe*o 
^-^HIISrfflljiLfcr. tT\ WWW 

[0 0 4 1] H6©ltii««)J:5tracy— Ma*4r3fe 

ft^iij^ft w r t7 h -ettft < , m cwtsn&fttt^z 

^-t:«e$^^TL*5 <fc 5 ft r > d ioT, Sv^icitgf 
^#ftfE«l^«po-tS2fi$ti5±5ft^ *©±5 
ftSt^s^-f 5. -f fcfr*>««©¥.(fc«i#;&s, 
«H»i6«©«ft*f ! t i oa0Bilcl^5< J; 5 ft/^-y© 

ft«~ J: 5f^S^3*< Stt5 i 5 left 9 , 
$ft/^-yffm©ffia*±-f5^ii-ftS„ 
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[0042] HmttfyT'&m&tsz.kbMzx.oX 

f- y zf<D&4ffift\£ <t o T^ft 6 bTIH4*s*: t v ^<DT\ 
fc«)l:ft*^ri6ttS:»o. 0f&fc«j||S»E/i s 9in5r fc 

\<i£^x-btcb£h<bmimgi<D_kmt. mskowsM 
m$m'tt^x-mxf£<fj:z, btmmomz 

JjtttZtftttfcMIifi/tva £ fc fc ioTtb^W^t < 4 
otU9«tt^o„ ijxC#LT» SWaWftW 10 

£ 5 ft^&ft^ /^-^5*. H$cWJS 
v\, 

[0 0 4 3] \i^t>*i>Zffia*y7 b-rxffflttti* 

5 ^ n y is^McffiMfc-f 5 ±-eowSbftftW fc a 

cDJ;5fc, ^-V(e^#ttft^um^£tfc^ 
ri^ts, jBl(«i<i*f-KTj'htt, ^©i©/^ 
-viwfot^ astro 

[0 0 4 4] ±© ± 5 fc t> 

#ttR:J:*lMit)*fc» ffirifiro J: o ft 5 * oWftKrttt 

ayw* i~r r ? h K «t m i f^j^ftiitf:© 

fcStvtv^rfc, PH«fc*2«I«5II«r4i-«*©y- 

ftTV^rfc/i^ *h.b»l«SWfcMi-5MOS h 
yy^^rofE, XU { SE2fi*jt^i^JSi-SMOS h7 
y^^wfiSli, ±ifc©ifcii#ffl4fc£-3< #I4<d« 

[0 0 4 5] Z.tDkvK, »fOj|j|!lfi!l4W7j'H 
SSr^Ifg fc-T5ilWEB 6 <dHJ£$|<D ± 5 4«SiJ##IS4 40 

li, ffiiiro <fc 5 ft-v * n fltj^ 7 y *ft v > LtZim<DM 19 
ri\ *L</h£<ft5<fc5fc#ii:£;}V fifriiwipft? 

fvmtt'tjyttmm immx § s ± 5 ^ #jt § nfc 

[0 0 4 6] 0 6O5#^«toT#e>n5MOS F7> 
54§3-fcfi, H6<Dl;#*iSL#&<D««fc±oTflWt 
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^ £1" 5 'M<tt)±IEi*ISL 

[0 0 4 7] r©«©y5HS#£K3£LftvM§£-|£ 
it, ±fB^E?iJ(ct5(t 5 i»9J©^HH0iS if cd J; 5 ft«fiSc 

\c£hz>fr\c£.^x. i^^n<DMT.wm^imi^ 
rora-t? t fc e, $ n 5 js^ © ± 5 ftirpwHi 

iliot<5ri»5o ^n^iim^ttcDM 1 ?^ 
7>f'#l&1-5„ ^SHRflttt, leJS&fcL-tfiJJELft^fl 

mt-rz^th. *m#ttcDfi | 9*®ELft<TS^ffi 

<D@ifS^«^-r 5 fcfecD«j5g fc -f5 ~ fc fc T* # 5 0 
[0 0 4 8] B7(Cii, Z<Dmmicm^t>tl5 l Ify b 

5, ftBiJtt^cD-^^^ici-^ftfilici-rsfcfccD^Sr 

*ltv^ 0 0*19, sfrf2H6cDiisij#^-i§^ii]^^« 
j*^«i|Mik«WJ»#«*iattuco~uc3©5^ & 

ScD 1 7 cd 1 \£y hHS##»^R»lt*#»;t 

6>^5„ 1 try hB£#-9tt£lBn&fi. ^-fyf-swas 

SSro^itWiv ss©J;5fttat7 u^/wSrD]©©^- h 
«if©W#(-g^m^5 r fc fcT?#5. 

[0 0 4 9] 0 8 Clfi, ^©*W^5#tTy hllsS'J* 

fc, *©jfc<p©H»*ss»rr5fc, ^fr©aMi^#±* 
<o m*fc v ^ fc v n 5 c 5„ 

[0 0 5 0] r©**«T-ii#*5:©i K'y bit 

BJS-JHB^mBSr/hSfc^n ^BLO, B L 1 
W"C, m^<D^<D— o©^n y^iSSfclBSfbTi-?:©* 

i7BL0, BLl^©HfjfEEl4X(iia6©*%^J©j;p 
ICf y hic^4 fy hfc L, m^P^W!32fi 
fc 1-5 fc , mm*jr<0*k&fi 1 2 8 \f y b fc ft 5. 
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10 0 5 1] #/h^n y^BLO, B L 1 ©ffi^lCx 
3 -y*Xtt * {C i SjliRHIS&t' J: 5 ffiftfll -5I-H 
0, Hlf^t^t, /h^dy^BLO, BL1-B 
L 3 1 (E^-yr-f ) £SWff -^-H 0 , H 1 ^(CJ; 19 |l|f& 

(i, f»c, lT-'ny^^^Lfci-r-St, if©l2 
8 try !>f©4 tf y K "f 3 %^X^-f5 0 - 

©n#, m\tttttfrF+&&. %±\cmmtt&o^t* 10 

[0 0 5 2] EI 9 tCfi % ^©»Wfcfl55#lfy hHSli# 

£tr y hWW##«feiail^fT5UE*35*t5 0 

*3S£B*©J:5Jc N A^A, B, c©3A*^of 
V Ky— MUSSWA^JA^J (COL) jHKffl(;UfV\ 20 
A^BSrtf (ROW) ilWffli-fflVV 3»9<OA*CSr«r 

5o JS3aB4:*4«B«)y-MElBH±, tfifgHlj&i L 

-OKrfH-s *3Sioy-h [Hig&{±A^ b astfr&a* 

b©tfi*P i ^StTSA^i L-TfflVMbtu f4t@« 

FHKOfiiAlt &!£© 1 fcT y h»g-5§-3§£@S& 30 

[0 0 5 3] ofD, mm 7 \Z7ji Lfc/h^n y ? 
J*t5«»»i t'y h»S'J#^»^lllK»«[»« (o~ 
j) ^±SE»3tJ|54aB©y-MHj8SSrfflv^f-*-f 

/Js^n y W ^jlJgSftfcflHfc© 1 tr? 

hi§fcBiJ#-S§-38±|III&©1tl&:ffi (0~i) iSJJ^lftttMfc 
fHifi«^ti5o JiftlcfciK (j+D x (i + i) tf 

hsij#-§-3§£0s§u c 0 ~u c 3 t±efT*fln-it«w 

fcM^Tiag£ftfck©^«T*fe3„ fc«U frS& 
©fc »tci±E 3 # 1 <DA*#f #&Kfc45 t ©Tf *> 

■So 

[0054] ±mmmm^titz 1 t-y h»sij#*Hg£ 

mSS^fjlMf-f-RWO-RW i £?iJjffiRft-§-COL 0 
~COL j >HS££*5,, ftl&ff, fTSSWm-RWOSr 

aw^ffitw u wwiflm-c 0 l 0 ~c o l j zmfcz. 
w&rtiti % 1 fx s © 0 ~ j ©«$c tr y h <&«bij#-§-# 
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ILtWAiPPlcliJAStiS. frMRflNI-RW 
1 u J»Rjl*C O L 0 ~ C O L j frff 

^(Cil^-f-tlliU 2 S CO 0 ~ j ©&3£ fcf y h ©Ig$lj# 

*6*-t©ttWj»U:Rtt htitztf- hW&Rtf 3 KB*® 
SS^ilLTffi^tiSo SXT. PJtKlCL-O&itfB©*? 

[0 0 5 5] rcDHftfcli, #tfy h ©»»J#-^84|hIK 

[0056] ®io z <Dmm\c&?>¥&#mm 

®<DM<D— IHfc«©**WlEj|IH#*S*fCV^5. 01 
0 (a) -e(if^afa#(cj;i9@^«fiic^L, 110 
(b) »4ia»3irptj:*)iaK«j***u-cv^5 0 010 

(A) (c^LfcJ; 5i-> r©^»J|ei^-<:-(± N ^oy^ 

^ K^^-^msscNiis, A^tuj^taste-^sn 

5„ r n y ^ M y/<-?@KCN 1 ©ftlftSti 
fcAW^J-as^n y^r K-T ^/<-^[IliiSCN2©A*tS 
Sc*n6 0 £(T, ^By^K'f^^@KCN3 1 C 
N4 tR«{cE^iJ^{c^$tl5 0 :ix^n^ 
K-T ^IhI^CN l~CN4©^n y^^^Ji, 

[0057] II 0 (B) \C7FtLtz£.0\£, ?a-y? K 
^^/<-^|US^CNUi, «B«EVDDi:lHlK©S5Mi 

*{4V S S ©IRUcja^lBlC^tLfeN^-v^MO S F 
ETQ1 tQ3ftt>*Pft^/HvIOSFETQ2tQ4 
1>>h1R&£tlZ a -htBMO SFETQ1 iQ2 <D^f~- V 

rxi Ki^-r ^as-tix-pn*a^Siffi**bTA*xtftii^j 

i$n^ 0 ±|EMOSFETQ3©y-M:|l^ny^ 
m^Gtm^^fl. MOSFETQ4©7'-M:a^D 
y^{f-§-G/ / '^§t|^$^ l § o _h|gMO SFETQ3©y 

—Xl-±M&<D&t&W.&.ft&$fc£n, ±IBMOSFETQ 
4©y-^liSItEVDDiS«^n5„ ft©^ny 

? hv^-^m^cN i~cn4 t>±Eiaiatftia»ii 

[0 0 5 8] ±|E^ n y^ ^<-^ESCN 1~C 
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9, WlSo^oy^ K-f ^-^HIKCN1~C 
N 4 ro-tJi-PHtt, ffHtti, ^tit^^lllt^if 
©fBSU t4t)*)Pf-t^SMO S FETCOffiS;, & 
VNft^/l'lMO S F ETCDtBH^SlVM'P ClSig, 

:titioTll©^n^ K-f y"[elS§CN 1~ 

CN4ii, ^(«6fllEiMS*©«36±©Jni-5ttfe(D/< 10 
* 7 y * J; 5 Srfl^Kigtt 6 «fc 5 (- $ ft 

■So 

[0 0 5 9] ±|E©J:5fcA*tW**®»S*e>tbfc 
K-f>-/<-^lHl^CN10ffl*«±{±, ilL 
*V^tt«EE|Ciiarf-6. M^<- *HI&CN 

2#, ££KPIC«5tt4^&i$oTV\h,HC» 2oro? 

©ijyiflgrpjcisv^rtt, «a»fc«tt©iiv 20 

y-[n|g§CN3, CN4fcJ:0J»«LTlWnElfil*fcl ^5- 

[0 0 6 0] ZLOZ. 5&y"n hV^—^lHlKCN 
1 ~ C N 4 t> WK2A^O^>Ky- 

\"<)\s-QhZ>h%. 010 (B) ©Nft^VMOSF 
ETQ3, Q7, Qll, Q15#t7ttli49, P 30 
ft^HVIOSFETQ4, Q8, Q12, 

[ o o 6 1 ] 0 1 1 \z.\t s z<Dmw\mz&¥ V mum 

##35±lHlK(OflL«)-jHfc«©|gIBH^**H-CV^5. 
£©**0!ltt\ 01 o© l if y h«9J*-t«4@ISSr4 

So 0*19, A^tffi;^^*il^£ftfc4o<D^n 40 
y^ M^- ^DilSSrSfeWKRrt, *ix&4o<0?n 

y * K-f v^-* sss^a^ ^&m\m&i-% a % L 

^•^ tfmclMfMMWa # t LTffiHtflTi-A 0, AO 
A Al, Al/> A2, A2/« A3, A3/W 
Jti5„ ^^(-»JSLT, JlMBiaiStL-CtllfH-S^n 
y? K^y^- y*HJES<£>:?a y y-JSB-fclfiG, G/OSj 

[0 0 6 2] tff|H[S]«^T f ='-^Xiiv'7 h U$?**R 
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[0 0 6 3] xn-yOm^ 7 h Ui/Xy-R 1~R 3 
<t 9 > tBlWf-^-Al, A1/-A3, A3/£Hfi#UC?£ 
ttflsU -?:tLlc*j-jSLjt2o»^ny^ K^V^-^HI 

^-G, G/^J;!3ftfP^li$tLfc^ny^ NV^-y* 

Wft»C«KP**5 D r.©i5('LT, ttl^^fe.4 t"y h 

[0 0 6 4] 012 fct± N iif50 1 1 ©#tf y Mt»JS 

iE#^py? FW^-^HES^gfffBEii 0 (B) 
*Lfc J: 5 fcfi^tBON^^M'MO S FETWP 
^•Y^vWMOSFET/5>£>1iJ&£tk IHl>^y- — >-<D[eI 

Hit ktifcy y^Hn&Srfllfft-f 5 CMO S-f ^-^0 
Sfc^cy^ hM ^-^HIS&tP«{"4oroMOSF 
ETt«U a y 

i'^iS i 5 tPft^MO S F ET(D<^f— MC(i N @ 
Kroiilfi^v Nff^MOSFET©y-M:|i 

[0 0 6 5] 01 3(c(i % rw^Kic^s^tfy hSSfcSU 
5 0 r©HJte0i|i4 % 01 l <DmMM<DmMMx°fo "9 , *f 
tett, SfjfE0i i©Hife^Jtiiil-efc6„ 

[0 0 6 6] 014 (dli, mrf50 1 3 ©#fcTy h^glJS 

±f5#^n-y^ K-O^-^HIS&^flfiiBIDi o (B) 
* L tc <t 5 ifett^Jff^w n ^ -y ^ynvio SFET S.t>* p 

ft^MOSFETi>f)ifS^tl, iC/^-y©IH 

K^^ja^lllcM^-CWriETf # 5 £ tflSRIS. 0 1 2 i 
fifjf50 < J:5f-2o(D^ny^ FX^?@ 

[0 0 6 7] 01 5S.t>*01 6 1dii#^, 



(10) 

17 

cmo s ?- y m$©wi l t ^feoj*:tMg&iira£ffi 

v^T, 0ffi±©(D<2)---^ti, (l)(2)-*jClI#*jLTK 
[0 0 6 8] 01 5(dfi s a*KWfeoRWH^StiT 
(1) SiSiJS^-^lHl^^fe 2 5 6 tfy hWCMOSy- 10 

(3) afti££ l oiM>-f 0 »f*Jca«$ix5 
[0 0 6 9] H l 6 tctt, BS-fr^ifcottHEWSSivt 20 

■So 

(1) ffiSm-%-m±M&frt3 2 5 6 fcf y hOCMOS^- 

(2) ff9£IBa>&Sfl^J##frJK&R9tt-t-. 

(3) Sfi^iJS^-irSltSiJS-i-SrJtlSEi-S,, tfctfcfcifcfc: 

(4) 3»Hft9J»#^imi#^U:|g^«o^^/iN$ 30 
<^©£-ic{g*ik:l-§ 0 (2) ~(4) m<o&-f^kX\ 

[0 0 7 0] 017 (cfi, 0 i 6 ©Jfcft#ifc©-0!l©ifc 

WH#*£H-CI^5. »glJ#-§-f±, 2 5 6 bfy h<DC 

mo s h m^omm u# v ^©H*»*ttj/j©H» 

tffcS 2 4 try h^^ftLT^Lfct©-?!?^ flftS>J 

fc^-Rtry h$c©-a-§h&^-r„ 40 

[0 0 7 1] »§^§£@Ug©" 0" , " 1" mtJ'* 

-y hfrbttiJ]£tltcmm-%X°h5iM^ 
mfit-tz tr y v Wn<D—$t<nm&x¥\mx% z a r-t-c 
■WJ#*ttRIPi©fc*©«K:ii?fcv^ IBM** 5© 
^F-S tr y h i -? s ^ jx^^fi 5Hi7iBt>i> 

5 zm^jjimk^-z z k 5 0 

[0 0 7 2] Histcfi, r©iSKiJjiffl$n5^*«c 
*»lHlK*llo-3afe«©*j*H«***ixTV^6. *-f 50 
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**LS I ©^n-^&SSrfi^o :i©Bf, MtlfLS 
y -t^Z^ffi/ * y ■feMc*t»*5fc»©*«FilMRSr 
9F4 if SrfT 5 r ©^*^©^#:*aEi^KST? 

ft 3. *ft:LS I i^ny'yAir/l^yy'fi^/Uy^y 
[0073] 0i9tcfi, r©^^^iiffl$tuS±l5^ 

&mLXy p v?7J*WM?-y7lzBz-h1nZ. 

[00 74] ycy^Alfflfy/m lo©3--y 

h£fc»j£Lfc*ft©»«#* (KSU*#) 

«lt^n^7 5 t L 

Ti*jf £ftTl^ 0 /D^yAffflfy/tt, _hfE*fc 
L s I frbmmT~?-%mMW®®%frl>Xtez.hfttc 

ft2>„ 

[0 0 7 5] flR^HKfl, *»a»5*MKM»-£4::/n^ 

r©!f gfrlSH l 7 ic^LfcT/w=ry XAjcft 

oTSftBt i .^-g-«P©^^#©®VMc <t 5SK5«J#^- 

ti-5t, -futfy 5 V^f'f— ^©^©l/i/x^x— 

ti5o Cl©ic^r1f#i±, ->y7/v//^ Ujvmk&ftX 

{0 0 7 G\ -f^^fy^Wi^yy'^ 10©a=^ 
t#J«: Lfc»^ y ^ ©*Pfe*«rffif fRSrJ^o TV ^ © 
T% 13--5/ F7>»li»*ftLS I IcMLtlllW 

tlV^llS. -t©fc», *ftLS I ^D^7A|ffl 
[0 0 7 7] 02O(Cf4, T-ny-yA^ffl^yT*©-!! 
»&t^n ^y 5 y^f-^tf-^i^ffiLW^ 

x© i/-- y-uaitic i 5 aww*«j»f i- <t o tis $ n 

5 0 
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[0078] fs-^tuss-m, mm 1 i co^r^y 

R#lT?±|RKi:tt*l/t\ *WaW}*fT$. JtR»2 

-timtfiZftT, f f -^«!*ajLiai&i!:fi*.fcn*. 

±l5'7 J -^ic^mblHlES(i, EC difg (BISinE* 

IB) Sr#o,k5fc:£ft5. rtUcJ^r-^Wffijfitt^ 10 

[0 0 7 9] B21 tcr± % *HK:iKStt9]#-^S^lHlll 

bH5-*feMwS3tXg(l) L(13) Wflt^Has* 
£frlX^Z> 0 ZtD^MM^ts WLSIIrDRAMi: 
S RAMiSit* jlfc^SS^fAL S ItU :/n 

[0 0 8 0] (1) *ffLS I SrT'n— ^WRy^^HlJ: 20 
9 f*fM" -5„ DRAM^SRAMO^^ ; t!)t;t'» 
AMR, rt^5«il0Sg h 9 5 v^^ffi, x> 
^fCftifirHfici, LS I rtwftgiJS-^-^^^ hayf 

(2) wls i p^fc^-r s/v^i-a. 

(3) *fLSI©^ T/Uffy^^i^HIICl 
fe5-ir>bfe5„ 30 

[0081] (4) m%mm^x?\'£ s i a»s> 
rnntu, ±E©^fip«*y-t/nfcartwi«» % #ls 

1 »#JW#& b = > tr a J: •? y-9^-7 

*mmkw&o mzmmirx?^ wlsi ^-^^ 

LS I rtO*:SFlHlK©ftarT Ku^U'^^fclWrtU 40 

aawbihikk h y 5 ^^sitTf«>*itfrtSiJiEi»rt«) h 

[0 0 8 2] itSlJf^X^Si, *ftLS I 

ifSrfT 5 o ^tr: -emit k:* & Kfc o fc » 

[0 0 8 3] (5) /Q^Allfy/C, ffiLSI 50 
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}£<0'7'nify^no 0 rfn 9y Affflfy/lt 1 ^ 

1 0 0f@<£>##:LS I ^CD^i^&S £-f 3 ^— if 
fJJUr^gli, ^Xhayfa-^^^ioOiro^L 
S I fr<Dmm%-t ^**tiir$ft«r£tf-JR0 , Stt&o 
fclffS^fc lOOlC^n^yAflfy^ 
TIrICI 0 OfflLS I ^rot^X^fffg^yn^yA 

[0 0 8 4] /B^yAflf y7'©7a- X 

^»r B ^iit)oT^5 0 0iix.fi, ii©*«;lsi 

Sfc 9 <D7°d 9*yi* \fy YWilfi 1 0 0 0 e> K 1 ffiw 
^m*If-7^l:i00*#LSl»UA (S 
SO 7?#5t-r5t, looker ^7 A^fflf-yl/fil 
O^* (1000X10 0) ©ta-XIrlttS. ft 
Swiz-fiffiifwlAii, ft#5 0 0 0/^7 JJLL 
t-fc5©t% i^of-ei o^-r&fr*) ii©ya^ 

tt, 2 0 0 0# (3 3^) -efeS. yn^yAf 

[0085] (6) u—fmm^^yf^^-t^tc 

1 0 oiSi 0 t#fct-r5„ '©m(±#^co*»i-J:o 
I £^M<WLfcl^ ^ofc^LS I ttiWJl* 

#fi^*^L s I SrlB(9-<5 ± 9 (iS^WTfc 

■So 

[0 0 8 6] (7) yn^7A«Ify^^-yy^t 
3 0 ^Vv-^^^ttfc^s/^ii, Ig(6) (CfeV^Tl^I- 
tDyu-yyJx&Ztltil 0 OifcM^tfy^T^T' 

(8) 7 , n^7A|If 5 '7'^-7^ff7 7 ,: eya-^ 

tt, **LScn^it»i4il©^finX(io)©fci{)ic, 
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[0 0 8 7] (9) ^L^A^y^^-vPa** 

ffi«-e(i, 1 0 O^s/^^ft^ttfR^lRfefctlT (a 
®£tlX) V^-5„ K±W*f*L S I ^ii^Jt^S 
WLS I t/n^7A|fflf-7/©i T'X - * 5 

(4, ilib^cHSW^ £ Sit £ ixfcSWgiJ#-^Srtfc« U 
*v?a-/H^|g$ixfc**L S I fcWBU *C$r«fg 10 
4^K4u^^flMRt*#LS I icms„ **LS 

[0 0 8 8] (10) ftH-t*^ Lfc^ev 5 ^- —MtM 

(id ^fep p p»5^s^ig^rtg B p B (±, ^^7^1 

ffl^y 20 

(12) H^pI|g D n p(40itX$^ §ffc&§ciM^£tft 
6ti5 0 

(13) 0iRSixfcH4fBrt6fl,Sr, StJWSilWfcfcWt 

[0089] 0 2 2 dte, *Rtfil5WaiJ##«^|Hlte 
Sr«f«UfciNlf*W«IiIIH6«S:ia»IQ!EjK- Ktofi* 

fix zm-s-tD-mMM ©sin (1) *v ^ l 0.5) 

[0 0 9 0] (1) WLSl^p-^tr^^ia 
9f*!|H-5„ DRAMAS RAM©^I^*!Jt;Vt^ 

Jtfilft if^—ftfc:* LSlrt £ * * h =1 >- tf 

=.-*ME&-r3o h=f^fcr»-*tt % ^6^xfcif 40 

(2) #ls 1 ^i^^^-f-yy^ts. 

(3) ms I Sr^iy4r— S^RjB^ftTS. 

(4) 0 2 1©IS(4) traC„ 

(5) 021 ©Ig(5) tPC 0 

(6) ya^AJf^^^yV^^XSo 
^SHtfy/ll, 02 1 ©30S#UIWI«I(C N **LS 

[0 0 9 1] (7) 02 1COX@(7) tmC 0 50 
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(8) *#ls i tyufy j»mm7-?-?i:m#?m#- 
hicmm-rz. r©s#, iwEifi(4) tie) k-sm 

(9) ^Lfc^-K^HSK^^nSo sK-K±©*#: 
LS I^Il^X^S^ *§:LS I i:/d^7i,|lf 
S'7 p ©reX-x-^S^tT^5o #ffcL S I * fciiT" 

a>fl?#f£;fx30 

[0 0 9 2] (10) Statute KttfflffifSft 

•So 

(11) 5 Ktt, -fnifjj^ 

(12) ?5^BrtB#-mia«l**t, tffcfcftMS&fcS 

(13) EW5l*iifc?f*nri6#- Kl^XSyn^yAH: 

(14) HUR**ifc#-KI4WtJ t IQIXS»cHS*i % mis 

Ig (13) T*fft£ Sflfe^B^yAflSfy^tHtl 
oo*S^-Kic*g*^ E*|*lnIfl&©Ig&iifTl- 

£>o 

(15) 02 lcoxS(l3)i:IW#o 

[0 0 9 3] 023 (Cfi. *R|C«5lfcBiJ##l6^lHlK 

£(1) fc^Ull)©«J*B;6 J *£;h,T^3. 

(1) *#LS I Sr^'B-^W»7 l ^^^ < t»)W*-r5o 

DRAM^SRAM©^^!)t/l/ti*i, ftSM; 

[0 0 9 4] (2) ffiLSl^x/slr^Vi/y^L, |fc 

(3) #LS I ^t'-#- Kli'Kffl^TXSo 

(4) mz-iLX^&tet'ZJ-^ytm^ ^-i/y?*ft 

(5) xx^iciSSSiJSrff 5o 

(6) -<t--#- k^6*<*:l s i *ftm-rz>o 

(7) ffiLS I SrtiJ#-r5„ 

(8) I|:|CX*ftLS I tmmcy'u^y^^ 
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[oo95] 0) fflLsi frbmmttwvm-ta 
do) aflriHi**abT>— *Hi<o*^ h=»^bra— 

x-? SrSltUt 9 , ±15:/ o ^7Af>^ * (cfeil^tt 
r^*-^*»*rt-S. »«IIIfc*:fl!vvfK0!*.tfCDR 

OMO i 5 &®^7VT=H£oTBM3LTt> <tv\ 
(11) *»#-KSr^^lcJ:5a9J"t"5. 

[0096] u±<D&nMm<D¥m&mm®&%imnm 

5t*j£t3i*iV^-Cf±, 10 
(1) *^LS I t/n^yAffflf^^a*^ 

[0 0 9 7] (2) /n^7A|fflf-^!Cl/- if§3 
OS7'DtX|^ttW / J^ WLSl©ttl 

[0 0 9 8] (3) ffiLSIU^^IJ, 7'7f@ 

»T?J:^®T?Baw s /h'3 < . *ftLSi cd^s/X-tMX 

[0 0 9 9] (4) nc^yXftglJ*-^^ 
EIllfcKMH-ixtf, *»fy^n ^7v/;vf^ 
p -fr x 4riiJoi-5 jfiJH^ ft v\, 

[0 10 0] (5) 7"n^7A|ff77'©tMi 
(y^T) #t?#$ 0 ^a-^tf-KlclfcSlfclc* 
frLSIKftE^limLfeU, 7*py7Art« 30 

[0 10 1] (6) Jfcx F^y^- ^Sr^frfc hit 

ftfgw^m*, *y b &fflm Lxmm-tz ztx 

[0 10 2] 0 2 4tt, *W»WU:ffiSf-s/^ifflfl## 
[0103] I^Pjfflffif StbS^frL S I (Cfi, iff 40 

tew j; o ttf- v y'mm^'kmmm^iznx^ 
[0104] 0 2 4 co (i) ©i? ic«^A('ii:^«Ai- 

flMSKifiln-t-S. iBftSrSJtKofclS^AM:, Sit Aft 50 
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S I i»fe«E*a-*-. ZfcK]R#Att\ M/tfiV^-*7 
£*13LS I 0^-y7TKBiJ#*«rftl9[aU A#LfcL 

L^s-gr-f Mfp^^A^iE u^i immx% 

5 o ~ ©3M£«:ffUS p b p <b X* A o n p "C t "BTIlT*) 

¥f\Cj}7?J±g a <Dig&^%}XfoZ>< 1 
[0 10 5] i2 4W>T, #7>ft# 

fc N J>croWf n 5fefflP«*ifSrSfitf 5. ^^i-2*. 3& 
A*fUfcLS IOK»J»-»*rLS I*»5>K*aU 

[0106] (1) i(fiAift©BtU*^SKJh-C#5. 

(2) ft^N^i!iJ:5't'itrfi©AiT**.ja:i5©JFnEff* 

(3) J; W&8,<oWmt:95±-Z% 

(4) «iiA^-hOflH8as-C#5 0 

[0 10 7] 0 2 5 ten, ;i©»Wfcff5fM!l#*HS£ 

W<07u — =f*>~ bH^$ftxv^„ r.©HJfe#iJ©J; 
[0108] (1) > = a-*^^yLtaiRt 

■So 

©^ -a.-?-? %mfe-rztctfxffim<D i p srsw-c 

(3) ^-^-^-^Sr^WU jtR'fc^Srftffl'rs. 

(4) /~^-7-?lcU\,\ n-*/u 

V^Sif©tt$fttt, *s9—%y h^fCO^-y b U~—7%-ft- 

(5) x-^-^bii5diLfd*fft2rkitc:(c:, 77 

(6) 77 h I P36S^Rr«a^J»Tf-S. ^fgT'fcft 

if, /N-Ki PKi+^aw-rSo 

[0 10 9] 0 2 6tcj±, r©»WKi«SII9J##«^ 
ftV^\ tSIil^IltLS I (AS I C) ©igft^n- 

[01 101 mm&i&y—Mi. mm2 s^^l/cis: 
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i^RTLEi, fttosssRti: h^/wm 

ftl/^\ #<<£>d§^ RTL&m, VHDL^Veril 

og HDL^aiiBaajwissrtfcfc^sixs. wi 

ff*tlrt>wfT? MBSP H m ft*ff«ltSftiftf>tif 10 

ann&^Ls i (D^m^w^Wrmm^HMu ssb 

[0111] Mfryj-fy ]} fcSfitt^ft-CV^-fc/UCDS 
y 7*ft £roftfcS#Wft @B*j£3?*#±ft t> ©T?*> 

t^-twltj&^fr-f ^oMft-SW-o^Tte, Stti-fe 
a = y<4 y ft if^ffli^ bti5> 'tis 

$><5o 

[0112] rrt\ #H3§9!-cv>5^— K i p t 

h i Pizo^xffimmw-tz, ¥-m*mmz& 

±mmmt, mmn-i^mk-fz^^tyZLs iff 
[0113] 9a&^tt^m<t<omtncm *> ^ i p 

«JpftS«aft:44f^**fCV^5. I PliLS I ff>Wt 

mm*$}±.-rz>±x tmwmfe t fto r§ t*s t> , 

^dfe*^*3V ^T t> at&T tftV^WirftoTV^,, 

[0 114] IPCIi, M<A-KlPty7HP 

£i£ i: 7 r v K y ifcHlc J: 5 ftm&MZMgi LtcM&Z 

IttUW. LSIff^f^l (7r7'^|) 40 
fi, E£o£btiS&fcfcfcB6 8<DVHDL^>Verilog 

* y h y * b % r t l tea!, titmm®m ft if ©r- 9 , 
[0115] was ixifv^utt, wmxm^tz 
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N A N D f— M3K©J: 5ftS*Wftt>wcfc5. 
[0 116] fc£LHW5K:H\ «ie*n^ttt>, SttW 
*#-#«rfc*»»5fcii>, ±9iS*lftt>»^ffiftbT^ 
5o U)>U «fi<tpi#tfc«rfC, WitfPLL^SR 
am, JWIig»4W^TW««ftlElK*lMli-4ii 

« s #<S»1-5. I P©tfT'fcPLLftifli, [US&g# 

3fc#>, I P^^^ii— jRWI^N— Kl P i:^5^T'#t 
id&fS. ^— KlPtt, k-KfryJ-fy V 

ic, 1 P^y^fgfhLfc-fe^wf TT7 F»#S»£*b3 
t>©-?S>3. -ttuSfex a-KI P-O-^fi/N-KI P?r 

^itftfelct I P^r^JEL, »Jt#|h©»^SrS«-, $ 
fe(C#L S I rlfV >±M<DWr>-kfrysC7'y y ic^S 
LT t b fcft tttilift ft V\, 

[0 117] —77, 77 b I POl^ I P-<>-^i4, 
3feOVHDL-^Verilog HD L$<DWfflB3&SK&R 
\^tzy-9^>. Ht*^>7 h y ^ bs RTLfe^ 

^si^iaftifwx-^s mmmntct**, Lsiff 

K>flj#Tfl4, V7M P(©#&dSifefi l LT*J?)^ftt>'t 

»M4fttt^*5bftv^i:#^bns„ 7^37^ 
4 y t fe < * T-tr/P 7 7' y y »tl5p B n ©{««r g ft-ffc-f 

[01 18] _hfB» «fc 5 /n- K I P (ciSMfl 
(4, I P ©«tii-^#R©^-e* t> , § b(c/>- KIP* 
ttJ&rSWtcb 7n -fe-^feWStf^JEft if ©Afift if © 

mf£)®BX*hZ>. Mz-li, t/^7'7!llcCMOSt 
^ y h y x h^R T LK£©^t I P Sr^ffdkHtc:^ 

t? # 5o g «)iagia^Ma(4iBS^ia^(7)M*^^*Mij 

##»*HI»f4» Bul5<D i 5 ft^IiJWft»^Eg*#S 

Lfct©T?fct9, « >*» s e DiiBgia^® a ic t &® ft <*> 

coi:ft6„ 

[0119] LSICI D*S^»#*©H*» « 

5 0 rttbfi, — ISICU— f7a- X^E PROM4i' 
SrfflV^T I Dft^7o ^7ALTl^, Z.<Dy°v9°y 
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[0 12 0] Ld»U rfn^fyMM^'y^^^^v 
rfifixy-b ot> 4: -off f, tf h ft$H-Cf4, u—if X n ^ 5 

J: 5 fens. -otc(4, /-^TVtfyhtt 

3trofc«><0«|&tt, ^yXKrtlSLTfcJ:^ SJJ££ 10 
iA* Jxt V ^ x- * SrWK L/c r. t K (4ft ft 
[0121] fe»-o|4, ^ffitfcif$R(Dff«tt^5t 

ti/ASjELV^CD-efc5*mlBH:Hli-e*>?)^ col 1 20 

fC«ft«?fc^(4, V^ofcA/tf 6> tf 4 ftfcT- y X £ 

[0122] ?-y7\-mm<Dmm%-*mn\\ 

[0123] fif fgii (M*.f4\ ffffMI : ft** 30 

[0124] o49, ±taia^rif #sc s ^h©©!© 

^ft^yXH^m^jq^srt-e, £#©1i$B 

iH9j#-w8^iHii»©!puffl^*a t ft 5 i> <DXfo 5o 

[0 12 5] 0 2 7(Cf4, £0>»iPIK4SaWW#JHS£ 

y x ^tz.*mwmm%tm.w:<D 
a. -ttflra t ^ y yic«F*woeiio** ft m^vm 

fcfgj^tUfc ? i^XtD if 7a- XfiX P ^7Af 
tifctw^ffiv^ti^o 50 
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[0126] -Mt #t m^mm^t. fmimt l 

[0127] ^#fr*aiHiKgBxi± 1 c #- K©m* 

-^^-^rt!ca#^p,ftv^{i, *t>a[HufcOTitf 
[0128] ro^ffiL©!, -mm.nu^^ 

*BU B^TitBiJ#^-tcov^T(4l[Hl»^.K^tti1-r £ 

E-rsr t^X'#5o ft^\ mk^tMM^f—^^— 

[0 12 9] ±K©*jfelcJ:o-c % :/n^7-Mfffc©ifi 
3lT"IEttftfftS^ffl5S?. =t5i-ft-5„ aWmS'J 
#-§-©##a : ^.?r^-if7 3 .-X^T?^-fir5 MT. 
B#W t ^ y Xffi«©li*p S: t> fc fe RrtH** *> 5 ^ * 

[0 1 3 0] o^ij, U-tYn^yAi^io, zfn 

[0 13 1] 0 2 8 It 14, i©IS^^5»S'J##l8^ 
SOll^-iL-rXS (V^^^S^XS) <73-^»JcD7n 

[0132] ( 1 ) Xn-X&S-m, «»J##3S^@ 
Kl^iS I D##, ny 7^^^#-^, 

(2) »»*lc8Elo:»»**tfcID#*H:a©Ufc*f*: 
ft I D#-§-iS|6±Lfc*&, firb^O»#S:3BL^y7 p 

^ms-tso 

(3) *1^3iT^JW^©I@-e(4, it(C^yXi4^V 

(4) 5MWJ»^«4H»K:J:o-CBt»Tf# 5 
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(6) ^KifelgT, ^&[Cfrofc^y:7°©ISE:&#I D 

[0133] (7) -r-^yvum-^n, m&zmmis io 

t±JW5SSiJ 2 Tfi, SIBiJ##IS^IiII&tc < t5 I D 
y:/fc!§ft+5MW#*3&£EH»|cJ;.5 I D#-S§-©flSiJ 20 

(8) #uB»©iaij#^«4feigRnc < t5iD##oa 

[0 13 4] ^©HJfiWefi, ^troigtf-^^ 

[0 13 5] &JM<r>WBmW&^fcfmt£Z<r>fSm 
fc if fc: <t o T, r * * fc* * b ti 5 x- * © Jgst 

[0136] 12 9fctt % r.o*Wfcfi55WM#-W5^ 40 

M©«^0^^$tLT^-5o r©HJfi«n?f±, 

(1) *ftf-^©7'n-7lSi^l^5 B r©»3E 

& "9 ffl LfcftgiJft^- 1 1 h * * h = v fa - * 

(2) 94 •>y^LT^if B D n t $fc$f >5Tig B B n©^£I& 9 

m-t. 

(3) «tiSx-^#fflEEPROM©^n-yW^?r»ffi 

5= 50 
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(4) lEf'frtl^^Vv'^U T.hy7LXWi<o 

(5) $^LS I t*^— ^^fflEEPROMSrK-* 

(6) 2068** S?a— /VO*ft:LS I ©afeSU#^^ffi 
U 5 t^f-^ ^ff f ffl E E P R OM 

(7) mmnm%ft?o 

(8) & D n n L S I HtUffifU ^F&L S I © 5 *>ss$sc^ rt 

* Sr^-r- ^IIEEPR OMtc* § att „ 
[0137] ztiici. <o , ¥*#&&!lI&3&ft©ft$#E 

fc\ -^*#:*a[iIS&^S©«^©ft&ict±f5li»J#^-^ 

y-T'-Vtt. mc®v&mmx°w>ftmR&3. OV, 2. 5 
-f3t>©;S s &6„ 

[0138] l. 8 V^£#JSLfc»Ef3:£^;: 

^fy/tl4, *©«9J#-^lc 1 . 8Vi«I©ffi 

[0 13 9] ±f21. 8 Vf^AiftofcfyT'toV^ 

t(4, 2. svicmERseu-c^^yibf^asfT^s** 

igfls^y^cii, ^©mJW§-(-2. 5Vi«g©t 
JBE*#*|E»*n5. ^LT, ±12 2. 5VtWi4 
ofc^yT-iC-oV^Tii, 2. 5 V(c«EK^bt^^y 
■if&WftaKS /5^^©fl^5fTfcti6„ r ©«^(c «fc 

0V«lffiWB©«EflMIWStSft**t5 D r.©3. 0VT* 

[0 140] 31©lt»J(c:^V^T^i, ^^(J±|B1. 8 
Vtaf^t5t©i: ^tifc^##:^yy(coV^T s 2. 
5V^3. OVWftff^ff^^^^ 2. 5V 
^3. 0V-C©»f^*SRriSB*fc©i:LT&*?ix5. mm 
\z s ±E2. 5V-e»mt5fc©i:$ixfc^ft:^y^ 
[c:ov^T, 3. OVT^SSfmSfc&frS -i:^< 3. 0 

l. 8V-e»fH-5t>©i*iifc i l fe *#:^y^ , S:2. 5 
V-^3. 0 V -C ©»f^ $ -frfc t # Jc^g; i: * 5 RTtfett Sr 
Sro^\ -e©5MM4±£ %x. b^xS (DX'M— #*E 
T*©»f^SrfT5 n i J: 5 t^MMLtf^ K«fW© 
^{b^Hofc^^i LT©$f3t© = * h©f£«7)5 
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[0 14 1] LTs Lria* 

^<Dk%, 2. 5Vt»fft5^*i90^itt(±, 
HUfB 1 . 8 V (DWimmn?- y 7° ffl V ^ 5 ^ t X # , 

3. ovmBfH-s^fl^Bliai^itttts Wiai. 8 

[0142] £i±*«W# J: 5 *£*tfc«W«riafc«fc 10 
£<J#£ftWMftH *H%B^(iHfjfe||»J(c[!I 

*^3EBrtgT-fe5r fcttv*5*T?t>4v\, Hi 

(CfcV^, -J-^K (N AND) y-h(C-f-t^T, / T 
(NOR) 7 s -FIISg£ffl^3t)©-eife>oT<bJ;V\ ) fc 

/H£ «fc 9 a ^ U'</U<Dtiit)tm-%]&]$ 1 -tZ><DX\ #U£© 
f— MS&WP^^HVIO SFETOiD>> U*</K£> 
«E38^*.&*tTL*$0n\ NBT UCJ;£*^#I4 
©&{fc©M£/^ b f±BWEHi60S© i 5 ft-*- > K-7*- h # 20 

[0 14 3] ^5?***©±5 4a^fcE«iafc«rK 
It, «ISSANpro*»c±iB»J3iJ##»±|HlKS:ttf^*tJI 
fcU ^r^^fi, KBiJ#-!H8£l§J8&©£-C©«KS:jt 

t?Jbott.J:v\ r©3Pjm, ^>*{«MI@ii§SegXti 
*fl^@KS1fXt±¥*fl^ y :/©«BiJ£fr 5 J: 5 30 

[0 14 4] 

w ft t © k j; o t # e> ti 5 am %m mimw -r*ui> r 
mvmvxhz,, nvM!ii3n:»janiesrt>o-ciai— ©jg 

lit L-CJB&SftfcJIll £»2^-MEj»«r£*, ±|E 

2 roy- m3&©sb 2 <Dxts\'\t, m^mwt^w^ 

LTlbfmtt© t * fc±IE» l MUK fc £ 2 h 
®S§©f&S L # V ^ ogsm ± o T & * 5 H ^©WjSiJtif $R 

*fidlSiW©M@£iix.;5~ aiSL^ 
[01] ro»Wtc«6a|y»fMI9JlElft©-|(afc««r* 50 
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■ts*BjiaifrH-e*>*. 

[H2] 01 toimtm&mtofD-mkm&tt-Btim 
m&mxhz, 

[0 3] 01 ©^MMWiiJiaK©ftf^©-««:KW-^a 

fc*©^0-efes„ 

[0 4] hWJ#-WS4ia*<0- 

[0 5] I4©|h*y Mi9J##3S^®K©ftf^S:lftM 
-f-5fc*©^0T*$>5o 

[06] r©*WI-««#^y h«SiJ##5S^iaK©ftL 
©-liS^J£*1ig8&0-T?fc3„ 

[0 7] r:©38HKUHv>Mi3 l tfy MDW§-3S£IU 
S&©-||J&0iJ%*-f|I]S&0-T;fe5 o 

[08] ^(Dwmm^^y Ywgmty&zmf&n- 

[0 9] r<7)3Pj!tc«5#e> Mf$iJ#-^3§£[§JS§©- 

[0io] z<Dmwimz*mtmm®®<Di&<D-mM 

[011] rtO^BJtC^^^fcfy N«BIJ#-^384Ih!K© 
[012] 011 h»BWH8£|I|g&©-||ifi 

[013] z<D#m\z»z&¥y hww****®*© 

[014] 0 1 3 ©^hT y F»BiJ#-S-38£l§I»©-|li6 
[015] ro%ni^«2¥«ft4m@K£*<ottBii<> 
Sr*-f-#fife0-Cfc5c 

[016] ^©3SWIt«5^#ft*«lHllSS1t©«»J^ 
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